Selective modulation of nucleotide levels in rat liver and hepatomas by high-orotate or arginine-deficient diets and by carbamoylating agents.
Transplanted Morris hepatomas in Buffalo-strain rats were found to be resistant to the changes in ribonucleotide levels in rat liver caused by a high-orotate diet or an arginine-deficient diet. The increase in UTP levels and decrease in ATP levels seen in the livers of rats on a 1%-orotate diet were less marked in the livers of BUB- and DBA-strain mice on this diet. Although the changes were less than in rat liver, there was a 2-3-fold increase in UTP concentration in the livers of mice on the high-orotate diet. However, there was a similar response in nucleotide levels in the two species when the animals were maintained on an arginine-deficient diet, and there was a greater than 10-fold increase in the UTP level in the livers of both rats and mice. These diets had much less effect on the levels of deoxyribonucleotides than of ribonucleotides. In contrast to the insensitivity of hepatomas to dietary modulation of nucleotide levels, treatment of hepatoma-bearing rats with carbamoylating agents (sodium cyanate and 2-chloroethyl isocyanate) caused decreases in the levels of nucleotides in the tumors which were generally greater than in host livers. For example, 2-chloroethyl isocyanate depressed ATP levels in the Morris hepatomas 5123C and 20 under conditions in which there was no significant effect on host liver ATP. The data revealed selective modulation of nucleotide levels in normal and neoplastic liver which may be achieved by either dietary modification or drug treatment.